Synergistic cytotoxicity of Bcl-xL inhibitor, gossypol and chemotherapeutic agents in non-Hodgkin's lymphoma cells.
Anti-apoptotic proteins Bcl-2 and Bcl-xL are overexpressed in 80% of non Hodgkin's lymphoma cells and are thought to play an important role in the resistance of lymphoma cells to current chemotherapeutic agents. Gossypol, an orally-active polyphenolic aldehyde derived from the cotton plant, has been known to have potential anti-neoplastic activity. Recently, gossypol was found to bind to the BH3 binding groove of Bcl-xL and with lesser affinity to Bcl-2. The present study was conducted to determine whether gossypol increases the sensitivity of non-Hodgkin's lymphoma cells to the actions of chemotherapeutic agents by potentiating treatment-induced apoptosis. The interactions observed between gossypol and chemotherapeutic drugs were analyzed using the median effect principle (CalcuSyn analysis). Our data showed that treatment of Ramos cells with gossypol not only induced cell arrest on the G(0)/G(1) phase, but also augmented apoptosis and growth inhibition induced by etoposide (VP-16), doxorubicin hydrochloride (ADM), vincristine (VCR), and paclitaxel (taxol). However, when gossypol was combined with cisplatin (DDP) an antagonistic effect was observed. Gossypol-induced cell cycle arrest was accompanied by decreased expression of cyclin D1 in Ramos cells. In addition, the peroxisome proliferator-activated receptor (PARP) pathway is, at least in part, involved in the gossypol-induced apoptosis when combined with VP-16. These data indicate that single-agent gossypol is effective in inhibiting growth of non-Hodgkin's lymphoma cells in vitro and combination studies with certain secondary chemotherapeutic agents further demonstrate it's synergistic cytotoxicity. These findings support future preclinical and clinical studies of gossypol in the treatment of non-Hodgkin's lymphoma.